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I. INTRODUCTION
Despite significant resource endowments, poverty remains widespread in all the oil-producing countries of sub-Saharan Africa 2 (SSA OPCs). The current oil-price boom provides these countries with the resources necessary to address the most pressing social needs and accelerate socioeconomic development. However, historical experience, international comparison, and institutional fragility suggest that increasing government spending does not per se lead to higher growth or better social indicators. Furthermore, governments face the risk that further fiscal expansion will lead to a repetition of the boom-bust cycles that inhibited progress in poverty reduction during previous decades-especially when unaccompanied by a substantial strengthening of public institutions, expenditure prioritization, and budgetary oversight. 3 The fiscal crises, which had followed (unexpectedly) falling oil prices and/or declining production were synonymous with cuts to social programs, contractions in public investments, and a recourse to arrears financing. This abrupt-often haphazard-tightening in fiscal policy tended to affect disproportionately the most disadvantaged segments of society. As a result, income and wealth inequalities widened, 4 reversing any momentum toward accelerating socioeconomic development that fiscal stimuli had provided during the years of plenty. Being in the early phase of the current oil-price boom, the literature's renewed interest in questions of long-term designs of fiscal policy stems from the central question of whether-this time-SSA OPCs will be able seize the opportunity, avoid pitfalls, and uncurse remaining oil wealth. 5 2 The oil-producing countries included in this paper are Angola, Cameroon, Chad, the Republic of Congo, Côte d'Ivoire, Equatorial Guinea, Gabon, and Nigeria, which have been oil producers and exporters for at least 5 years. 3 For an analysis of economic management during previous SSA OPC boom-bust cycles, see, for instance, Gelb (1986) and-more recently- Mehlum and others (2006) , who stressed that haphazard planning, hasty implementation, and generally poor quality of public investments represented major factors explaining the disappointing growth performance of oil producers. For an in-depth, country-specific analysis, see also BarroChambrier (1990) . 4 See, for example, Jensen and Rutherford (2002) and Baldacci and others (2006) . 5 See, for instance, Nord and others (2007) . To prevent the repetition of previous boom-bust cycles and to ensure that scaled-up public spending is used effectively, the authors recommend that SSA OPC governments consider issues of (i) fiscal sustainability; (ii) macroeconomic stability; and (iii) administrative capacity.
A. Old Curses
In previous decades, despite large increases in public spending during oil booms, the effectiveness of government spending in SSA OPCs has tended to be low and the quality of investments weak. While there is ample anecdotal evidence of wasteful spending (Melhado, 2006) , it remains difficult to accurately quantify the social rate of return from government spending. However, output indicators can be measured. The United Nations Development Programme (UNDP) compiles a multidimensional Human Development Index. In UNDP (2006) , the living conditions in most oil producers are close to or below the average for sub-Saharan African countries. It has long been argued-for instance, by Leite and Weidmann (2002) and Sala-i-Martin and Subramanian (2003) -that weak institutions and governance indicators are critical factors explaining the lack of success in using oil wealth effectively to diversify the economy and advance socioeconomic development. The Government Effectiveness Index compiled by Kaufmann and others (2005) , summarizing indicators on governments' ability to formulate and implement sound policies, yield below-average results for all the oil countries except Gabon and Cameroon. 6 As Figure 1 shows, both measures are not unrelated. Kaufmann, Kraay, and Mastruzzi (2005) ; and IMF staff estimations.
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higher government effectiveness higher human development 6 Similarly, Transparency International's (2006) Corruption Perception Index has only Gabon above the average for all sub-Saharan African countries. Gabon's particular position is largely explained by its small population size, high degree of urbanization, large per capita oil reserves, and the absence of military conflict or civil war, which all contributed to this country's substantially higher per capita GDP figures.
B. New Approaches
Three principal factors-the large reliance on oil revenues, 7 the particular volatility of oil prices, and the exhaustible nature of oil reserves-obligate SSA OPC governments, for precautionary reasons, to be particularly prudent in their designs of fiscal policies and to take a long-term view. Against the backdrop of historical experiences, researchers and policymakers seem to be converging gradually toward similar assessments, both emphasizing that fiscal sustainability considerations are pivotal policy constraints for managing resource-rich countries successfully.
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Among the various steps taken to lengthen planning horizons and reinforce expenditure prioritization, many SSA OPCs are engaged in devising poverty-reduction strategies and, to varying degrees, are placing (or are seeking to place) related public investments in medium-term expenditure frameworks.
Preliminary analyses of SSA OPC fiscal conduct during the current oil-price boom seem to suggest that governments, thus far, have been more prudent than during previous cycles. SSA OPCs have spent, on average, about one-half their oil revenues to finance non-oil fiscal deficits (Nord and others, 2007) , a fiscal response that is consistent with experiences made elsewhere (Di Tata and others, 2005) . Still, non-oil balances have deteriorated in most SSA OPCs, in some cases quite sharply. Pressures for even higher public spending remain strong. Against this background, governments need to take into account possibly destabilizing effects of further fiscal expansions and their current ability to exert effective budgetary control and to apply oversight mechanisms to ensure an adequate quality of both existing and "scaled up" public expenditure. Similarly, the higher the percentage of current revenues from exhaustible reserves that is spent 7 Oil revenues currently represent a very significant source of SSA OPC government income, well over one-half of total 2006 revenues in Angola, Chad, the Republic of Congo, Equatorial Guinea, Gabon, and Nigeria. 8 The importance of fiscal sustainability and the desirability of Funds for Future Generations were discussed and highlighted by African government representatives during the 2007 Big Table Agenda ("Managing Africa's Natural Resources for Growth and Poverty Reduction"), jointly hosted by the African Development Bank and the U.N.'s Economic Commission for Africa (ECA) in Addis Ababa, Ethiopia, on February 1-2, 2007. The related ECA Press Release No. 01/2007 summarized the importance by emphasizing that the challenge was to make natural resource extraction a cure rather than a curse for Africa. This change in attitude is also reflected in policy decisions taken by emerging oil producers, who have-almost without exception-demonstrated considerable commitment to devising institutional arrangements that limit fiscal discretion over oil revenue. The creation of fiscal reserves and, in turn, the definition of rules over the use of oil revenue are to preclude their governments from repeating the mistakes made by many of the more mature oil-exporters, including those in sub-Saharan Africa, and from having them form difficultto-reverse spending habits. Contrary to previous generations of oil-fund arrangements (Davis and others, 2001 ), many of the most recent ones are explicitly based on the premise that all income from oil production is inherently different from other revenue streams (see, for instance, Azerbaijan, Mauretania, São Tomé and Príncipe, or TimorLeste), requiring governments to justify their spending plans out of these temporary revenue streams vis-à-vis the legislature and the broader public; see Danninger and others (2004) for Azerbaijan, Kim (2005) for Timor-Leste, Lohmus (2005) for Kazakhstan, Segura (2006) for São Tomé and Príncipe, as well as Mauretania (2006) . on present demands, the more will governments have to respond to questions of intergenerational resource allocation and public wealth protection.
A forward-looking fiscal strategy needs to define mechanisms to transform exhaustible resources into other forms of revenue-generating wealth-principally financial assets, social capital, and physical infrastructure. Clearly, if oil reserves were limitless, governments could simply consume oil revenues directly. But as non-renewable resources are being depleted, public spending cannot forever exceed permanent income (in this case, the expected annuity value of oil wealth and non-oil revenue). The implementation of a long-term fiscal-policy framework would thus be aided by the definition of a clear fiscal anchor, which would provide policymakers, legislators, and civil society with a simple benchmark to distinguish sound and forward-looking policies from those designed only to address immediate demands. As the Maastricht fiscal-deficit criterion-with much less of an underlying economic foundation-has shown, such a benchmark can guide the public debate and, gradually, facilitate policy implementation. This, of course, becomes even more important when fiscal policies have to be executed in a context of weak public institutions and inadequate checks and balances.
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Following Barnett and Ossowski (2003) and Leigh and Olters (2006) , this paper describes one method to define such a benchmark. It estimates the level of non-oil fiscal deficits that SSA OPCs could maintain beyond the period of oil production. By abstracting from possible effects of government spending on growth, the model builds on Friedman's (1957) permanent-income hypothesis (PIH) and results in a long-term fiscal-policy strategy that has governments accumulate net financial assets during the years of oil production. From their returns, governments can finance-indefinitely-non-oil primary deficits. While the abstraction from productive public investments poses a formal challenge to be addressed in future research, the framework has proven useful for operational purposes. The rate of return that governments can, or are assumed to, earn on their financial assets can be seen to represent a point of reference against which to judge the social desirability of capital expenditure. If financial saving and genuinely productive investments are viewed as substitutes, it follows that the non-oil primary deficit could temporarily exceed the permanently sustainable level-even after an initial adjustment period 10 -by those public investments for which the (social) rates of return exceed the real rate of interest earned on oil-fund assets.
11 Such a policy approach would thereby inject 9 See, Collier (2006) , who argues that "checks and balances significantly and distinctively raise growth in the context of large natural resource rents." For more formal approaches on this nexus of institutions, patronage politics, resources, and socioeconomic development, see Keefer and Vlaicu (2004) and Collier and Hoeffler (2004, 2005) .
10 Leigh and Olters (2006) extended the basic PIH models by introducing habits, that is, the general notion that consumers become used to the level of consumption enjoyed in previous periods. In so doing, they permit a gradual adjustment toward the permanently sustainable non-oil primary deficit.
11 For large-scale public investment projects, independent feasibility studies typically provide estimates of their social rates of return.
additional safeguards into political decision-making processes and further reduce the risk of boom-bust cycles.
The remainder of the paper is organized as follows. Section II summarizes the relevant literature. Section III develops the model, defines the optimal fiscal-policy paths, describes the assumptions, simulates the results for SSA OPCs, and discusses robustness and policy implications. Section IV concludes.
II. LITERATURE REVIEW
The question of how best to use revenues derived from exhaustible resources has a long history and can be traced back to, at least, Gray (1914) who analyzed the relation between resource prices and optimal exploitation paths. Hotelling (1931) showed that the competitive resource owner-by seeking the maximum rent from exploiting exhaustible reserves-depletes these at a socially optimal rate. 12 Solow (1974a) warned of the effects stemming from the traditionally high degree of volatility in these markets, arguing that, "in tranquil conditions, resource markets track their equilibrium paths moderately well," but that they are often exposed to shocks and "drastic movements of … price and production." He thereby added precautionary motives to the decision-making processes on the appropriate level of current spending from natural-resource revenues.
The first oil-price shock in the early 1970s sparked a number of studies that-by building on the discussion on intergenerational equity 13 -analyzed the question of whether governments should save (windfall) revenues from oil production or invest in productive capital. Early papers, such as Solow (1974b) and Hartwick (1977 Hartwick ( , 1978 , formally derived constant per-capita consumption streams from the exploitation of natural resources by having governments invest related revenues in productive capital. Around the second oil-price shock, Corden and Neary (1982) , together with van Wijnbergen (1984), Corden (1984) , and Neary and van Wijnbergen (1986) , warned about the (potentially) harmful side-effects of excessive spending of resource revenues on macroeconomic stability, initiating an extensive literature on "Dutch disease" effects.
14 Further studies yielded starker warnings still, with a curable disease turning into a terminal curse, starting 12 An excellent survey on the influence of Hotelling's article, widely thought to be the origin of natural resource economics, can be found in Davarajan and Fisher (1981) . 13 Seminal papers on intergenerational equity include Rawls (1971) , Arrow (1973) , and Solow (1974b Solow ( , 1986 ).
14 The Dutch disease mechanism sees natural resources-in the absence of responsive policies-causing a real appreciation of the domestic currency. The resultant loss of international competitiveness affects total factor productivity and leads to a gradual process of deindustrialization. See, among many others, Corden (1984) and Sachs and Warner (2001) .
with Sachs and Warner (1995) . 15 The resource curse-a phenomenon that is typically explained as the result of increased rent-seeking behavior, reduced incentives for necessary economic reforms, and excessive borrowing-represents a broader concept, combining macroeconomic factors with institutional ones.
As a result, policy advice in the literature increasingly emphasized "wealth protection" and "consumption smoothing" as ultimate policy objectives. According to these arguments, oilexporting countries would benefit from rules that encourage authorities to save a fraction of current oil revenues-which implies that overall fiscal balances need to show considerable surpluses throughout the years of oil production. Given the interest-rate differential between public debt obligations and financial oil-fund assets, the accumulation of net financial assets entails a strategy, according to which governments use oil revenues first to eliminate arrears and reduce public debt (Collier and Gunning, 2005) and only then to accumulate net financial wealth in the form of stabilization and savings funds (Davis and others, 2001 ). This policy advice received empirical support by a number of studies that find discouraging rates of returns from public investments and only a limited effect on non-oil growth.
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With few exceptions (Takizawa and others, 2004) , the literature treated government spendingwhile yielding utility-as being unrelated to growth. This assumption allows researchers to represent the social planner's problem analogous to that of a household maximizing consumption over an infinite time horizon (Friedman, 1957) . For OPCs, Friedman's key result-the permanent-income hypothesis-means that public spending would be equal to non-oil revenues and the return on the net present value of all future oil revenues, as done by Engel and Valdès (2000) and Barnett and Ossowski (2003) .
17 Models in this tradition have the advantage of being easily applicable to fiscal sustainability analyses of oil-exporting countries, resulting in monitorable fiscal anchors.
Future research will have to address formally a number of limitations, including (i) the implicit abstraction from productive investments; 18 (ii) the theoretical and empirical difficulties surrounding the concept of a social-welfare function;
19 and (iii) the fact that changes in the fiscalpolicy stance would be abrupt rather than smooth. Arguing that such a sharp contraction might be both economically undesirable and politically impossible, Leigh and Olters (2006) extended the Barnett-Ossowski model by including habits 20 in the social-welfare function. With this innovation, the resultant simulations do not only derive the sustainable fiscal deficit but also the optimal adjustment path toward that level.
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There is no consensus in the literature on the appropriate definition of the overarching political objective. In the process of transforming oil reserves into financial wealth, governments can, in principle, aim at keeping spending constant in (i) real domestic currency, (ii) non-oil GDP, or (iii) real, per capita expenditure. A priori, none of these definitions have an absolute advantage over others; they simply imply different (normative) views of the nature of both intergenerational equity and government-provided goods and services. Defining a "budgetary" target in inflationadjusted currency terms-as done in (i)-implies that, relative to a growing economy, the permanently sustainable non-oil primary deficit will be declining gradually. Real GDP output growth, if driven by increasing factor productivities, implies that future generations are better off (reflecting, for example, the result of effective expenditure on education). Subsequently, today's households would not required to leave the same level of resources for future generations. The 18 Takizawa and others (2004) preface their conclusion-a country could be better off spending its oil wealth upfront-with the caveat that this would only be the case if "government spending has positive externalities in production." This would help to explain Gupta and Verhoeven's (2001) conclusion of generally inefficient spending on health and education in Africa and Rajan and Subramanian's (2005) result of the absence of a robust positive relationship between aid and growth. For oil-rich countries, the institutional impediments to effectively implement public investments-principally for "natural resource curse"-related reasons (Sachs and Warner, 1995) -are more substantial still. Sala-i-Martin and Subramanian (2003) , extending the arguments put forward by Leite and Weidmann (2002) , argue that the abundance of oil wealth has "a seriously detrimental impact on the quality of domestic institutions and, through this channel, on long-run growth." Mehlum and others (2006) argue that the quality of public institutions determines whether or not resource-rich countries avoid the natural-resource curse. In principal, these institutional weaknesses could be overcome, in which case positive externalities could be expected and increased public investments justified. In this vein, several authors, such as Easterly and Rebelo (1993) , Cashin (1995) or Miller and Tsoukis (2001) , have reported positive correlations between public investment and growth. Gupta and others (2002) argue that a recomposition of expenditures from recurrent to capital expenditures would boost growth. same argument does not hold, however, if growth is principally the result of population growth. In that case, the government's objective function could target either constant spending as a share of (non-oil) GDP (if public expenditure is viewed as a non-congested public good) or in per capita terms (in which case spending is seen to consist largely of publicly provided private goods).
III. A MODEL OF PERMANENT INCOME AND HABIT FORMATION

A. The Model
Following Leigh and Olters (2006) , who introduced habits 22 to Barnett and Ossowski (2003) , a social planner is assumed to make his or her intertemporal decision by determining the size of the (non-oil) primary deficit. The government's problem, with primary spending expressed in terms of non-oil GDP, can be written as Y Y + = + γ ⋅ , and r the real rate of interest, assuming that r > γ . The policy variables are all expressed as a share of (non-oil) GDP, as signified by the lower-case letters g, b, τ, and z:
is primary government expenditure;
net government debt at the end of period t;
The variable h t represents the current stock of habits. 22 Habit formation was developed in the consumption literature to capture the idea that consumption is addictivethat is, the amount of utility derived from consumption today depends negatively on how much was consumed yesterday. In the context of fiscal policy, habit formation can also be interpreted as reflecting institutional and political adjustment costs faced by policymakers (for instance, cutting the public-sector wage bill abruptly may not be politically feasible). Applying habit formation to fiscal policy, Velculescu (2004) shows that the optimal fiscal response to a permanent negative shock is to spread the necessary policy adjustment over a number of periods.
Formally, introducing habits implies altering the utility function so that current-period utility depends not only on current spending, but also on past spending. Specifically, the utility function becomes ) , (
, where h t represent the current stock of habits. Solving the government's problem yields Euler equation
denotes the marginal utility of an additional unit of spending in this period and
the marginal utility of stronger habits in the next period (due to higher spending today). A popular formulation of habit formation in the literature is the "subtractive formulation"; see Constantinides (1990) , Campbell and Cochrane (1999) , and Uribe (1999):
denotes habit strength, which implies that the utility from current-period spending, g t , is negatively correlated with the strength of habits, h t . One simple specification of the habit stock would be to have current utility be dependent on the previous period's consumption as well, that is,
. Combining the Euler equation (4) 
Equation (6) shows that spending is a linear combination of the level realized in the previous period and of the one that is permanently sustainable.
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23 For a more detailed derivation of equation (6), see Leigh and Olters (2006) . If governments do not finance (noncongested) public goods (such as functioning public infrastructure or health and education systems) but offer "private" commodities (such scholarships and public pensions), the corresponding objective function is more appropriately defined in terms of per-capita variables. The above problem can be rewritten by taking into consideration the fact that real non-oil GDP growth rates are the function of two factors, namely, population and factor productivity growth. Real growth is thus denoted γ = ν + ξ, with Y t+1 = (1 + ν + ξ) Y t , where ν reflects population growth and ξ factor productivity improvements. Variables in per-capita terms are denoted by lower-case letters with a circumflex. Solving an analogous problem yields an expression that, similarly, is a linear combination of the last period's and the permanently sustainable level of per-capita consumption:
B. Background and Underlying Assumptions
In recent years, sub-Saharan Africa has become an increasingly important source of world energy. Apart from a number of geopolitical factors, which go beyond the scope of this paper, international oil companies increasingly regard oil exploration in Africa as being profitable. This is due to the generally high quality of African oil and the cost-effective maritime transportation straight across the Atlantic to North America. Moreover, SSA OPCs, more so than other regions of the world, have an interest in developing partnerships with international investors. In fact, since most of the latest discoveries have been offshore, especially in the deepwater zones of the Gulf of Guinea, both partners have a lot to gain: SSA OPCs benefit from the investments and technological expertise provided by foreign companies in order to exploit deep-sea fields, while oil companies value the prospect of offshore production, which reduces their exposure to political and social turmoil onshore.
Oil Reserves
Oil reserves are generally defined to comprise quantities of oil that-on the basis of existing economic, geological, and engineering conditions-can be expected to be recovered in the future with a reasonable degree of certainty. The following analysis distinguishes the two principal types of reserves, namely,
• proven (1P) reserves, representing the estimated quantities of oil that have a probability of at least 90 percent to be recoverable from already discovered fields; and
• probable (2P-1P) or unproven reserves, representing quantities of oil that have a probability of at least 50 percent to be recoverable from discovered or suspected fields.
Altogether, SSA OPCs have at their disposal proven oil reserves of more than 50 billion barrels, or about 4 percent of world reserves. At current production levels, about 1.8 billion barrels per year in 2006 (Figure 2) , SSA OPCs are able to produce oil for another 29 years. In all likelihood, however, SSA OPCs will be able to increase their production further. There are considerable foreign direct investments in the SSA OPC oil sector, and further discoveries are expected-with the effect that today's probable reserves, estimated at an additional 64 billion barrels, could become tomorrow's proven ones. Especially the large oil producers (Angola, Equatorial Guinea, and Nigeria) are expected to increase their production capacity significantly, while several emerging OPCs, notably Chad and Côte d'Ivoire are beginning their production cycles (as well as, over the medium-term horizon, São Tomé and Príncipe). 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 In Oil production (left-hand scale)
SSA oil production as share of total oil production (right-hand scale)
Gas Reserves
Long considered a by-product of oil exploration, gas is set to become an increasingly important source of energy. It is expected that global demand will increase considerably during the next few decades. While some oil producers-notably Côte d'Ivoire, Equatorial Guinea, and Nigeria-have made progress in reducing flaring and commercializing gas, African countries have found it generally difficult to secure an export market for their gas reserves and to receive commitments by international oil companies to making the investments that are required for the economic exploitation of this resource. As a result, this potentially very valuable commodityestimated at about 38 billion barrels of oil equivalents (boe) for proven and another 32 billion boe of probable reserves-continues to be flared at relatively high rates. Table 1 shows four alternative definitions of recoverable hydrocarbon reserves, which are based on the publicly available reserve estimates for oil and gas. Figure 3 represents estimates of corresponding production profiles. Assuming the recovery of 100 percent of 1P and 50 percent of (2P-1P) oil, 50 percent of 1P gas, and 25 percent of (2P-1P) gas reserves Assuming the recovery of 100 percent of 2P oil and 2P gas reserves Assuming the recovery of 100 percent of 1P oil, and 50 percent (2P-1P) oil reserves oil production oil and gas production
Projections Estimates
Source: IMF staff estimates and projections.
The Macroeconomic Context
During 2004-06, the first three years of the current oil boom, SSA OPCs have managed to take advantage of the increasing interest in African oil and the generally benign macroeconomic environment. Oil production expanded while prices were rising. As a result, these countries managed, during 2002-06, to more than triple their aggregate oil GDP, from US$30 billion in 2002 to more than US$105 billion in 2006. With a slightly improving oil-tax take, 24 oil revenues increased from US$18 billion to US$71 billion during the same period of time ( Table 2) . As a result, the overall primary fiscal balance improved considerably, from 0.1 percent of total GDP in 2002 to almost 13 percent in 2006. However, increasing spending demands resulted in a steady deterioration of the non-oil primary deficit, from an aggregate 22 percent of non-oil GDP in 2002 to 30½ percent in 2006. A number of special circumstances, such as political business cycles or post-war reconstruction efforts, can explain a large part of this development. Given the concomitant decline in non-oil tax collections rates, which fell by an aggregate 1½ percentage points of SSA OPC non-oil GDP during 2002-06, these developments could be interpreted as early symptoms of a re-occurring boom-bust cycle, notwithstanding considerable differences among individual countries (Table 3) . The aggregate SSA OPC economy is expressed in billions of U.S. dollars, unless otherwise indicated. 
Price and Behavioral Assumptions
Key assumptions are contained in Table 1 (oil and gas reserves), Figure 3 (oil and gas production profiles, with the underlying, country-specific assumptions being summarized in the Appendix), and Table 3 (selected macroeconomic indicators). The baseline projection for real oil prices is based on the IMF's December 2006 World Economic Outlook (WEO) projections for 2006-12, according to which most of the recent oil price increases are viewed as being largely permanent. 25 In addition, the price profiles based on the September 2006 and January 2007 WEO projections have been considered. For very large price fluctuations, two further price profiles have been derived by, respectively, adding or subtracting half the difference between the September and January estimates to these two oil price profiles. For the long-run, it is assumed that oil prices remain constant in real terms, thereby defining a range of oil prices between US$65.66 and US$46.68 in the outer years. Intermediate consumption in the oil sector was assumed to be 5 percent of the gross value of oil production in all SSA OPCs. Growth, interest, and habit-strength assumptions are those used in Leigh and Olters (2006) . 25 Expected WEO inflation rates for industrialized countries for 2007-12 and 2 percent per annum thereafter are used to convert the nominal WEO oil prices into real terms.
C. Model Calibration
On the basis of baseline assumptions, SSA OPCs will not be able to maintain the current fiscal positions. Relative to an average SSA OPC non-oil primary deficit of 27 percent of non-oil GDP in 2004-06, the corresponding estimates of a permanently sustainable deficit range between 11 percent (assuming the exploration of proven oil reserves) and 22 percent (assuming the exploration also of one-half of probable oil reserves as well as one-half of all proven and onequarter of probable gas reserves). These benchmarks represent an indication of the degree to which fiscal positions will have to be adjusted-either gradually (while the overall balances remain in surplus) or abruptly (once oil revenues begin to dwindle). Figures 5 and 6 show that, ceteris paribus, the fiscal position of most SSA OPCs cannot be maintained after the depletion of oil reserves-even when assuming that the recent increase in oil prices is essentially of a permanent nature and financial assets earn a respectable real rate of return. Contrasting the average non-oil primary deficit in 2004-06 with the permanently sustainable level derived on the basis of different exploration assumptions summarizes the varying risks faced by the different oil producers. For the SSA OPC economy as a whole, Figure  6 demonstrates a possible adjustment path over the medium-term horizon.
Clearly, an estimation of a fiscal deficit that could be financed ad infinitum is fraught with considerable uncertainty. There are risks both to the upside (for instance, new discoveries) and downside (for example, an unexpected fall in oil prices). The results derived in this paper thus represent primarily policy benchmarks, derived on the basis of available information and best long-term estimates (Table 4) . As new information on reserves, prices, or other relevant factors become available, the benchmark results need to be updated. Governments are exposed to risks outside their control, stemming from geological uncertainties or changes in international oil prices. These provide risk-averse policymakers with precautionary motives for frontloading adjustment. But there are other factors as well that determine the governments' fiscal space of maneuver, and many of those are the direct result of policy choices. Regardless of the uncertainty from volatile oil prices and declining production profiles, governments need to focus on ways to (i) devise effective financial investment strategies and overcome institutional obstacles, where necessary, to ensure the highest possible rates of return for a given level of risk for OPC oil saving;
(ii) implement structural reforms aimed at increasing the productivity of public investments so as to crowd in private investment, stimulate growth, and increase the sustainable level of government expenditure; and (iii) ensure that non-oil taxes do not fall as a share of non-oil GDP for reasons other than changes in tax policy. Source: National authorities; and author's estimates and calculations.
Estimates Projections
Assuming the exploration of 100 percent proven oil reserves
Assuming the exploration of 100 percent proven plus 50 percent probable oil reserves
Assuming the exploration of 100 percent proven plus 50 percent probable oil reserves, plus 50 percent of proven plus 25 percent of probable gas reserves
Assuming the exploration of 100 percent of proven plus probable oil and gas reserves
Governments can increase their fiscal space with carefully designed and effectively implemented public investments that are aimed at accelerating non-oil growth rates and a continued attention to maintaining tax discipline in, and the integrity of, the tax system for the non-oil sectors. While the model treats the relation between public spending and non-oil growth rates as exogenous, changing the underlying growth assumptions-implying that government spending becomes more targeted and effective and thus capable of crowding in private investments-sets off a virtuous cycle of accelerating non-oil growth rates, increasing non-oil tax revenues, and higher levels of sustainable government expenditure (Figure 8 ). Similar effects exist with respect to the non-oil tax system ( Figure 9 ). Clearly, with higher non-oil growth, and a more rapid diversification of the economies, the relative importance of oil funds would decrease correspondingly. Source: National authorities; and author's estimates and calculations.
With a further decline in the non-oil tax take to 10 percent Non-oil tax revenues as share of non-oil GDP (right-hand scale)
IV. SUMMARY AND POLICY IMPLICATIONS
Previous boom-bust cycles taught governments to avoid an excessively close correlation between international oil prices and government consumption. To that end, the literature has developed a theoretical framework to define, on the basis of available estimates of oil (and gas) reserves, a long-term fiscal-policy strategy that has governments accumulate net financial assets during the years of oil production. From their returns, they can finance primary deficits in the post-oil years. The implication of this particular approach is, of course, that any current fiscal stance that is considerably more expansionary than is permanently sustainable necessitates an eventual adjustment. Governments thus face the choice between designing a gradual fiscal adjustment path while overall fiscal balances are in surplus, or having to contract fiscal policy sharply and abruptly once oil revenues start to decline, often to the detriment of the most disadvantaged segments of society.
Models based on Friedman's (1957) permanent-income hypothesis give oil producers fiscal benchmarks. In the present model, combining the PIH framework with the existence of "habits" (Leigh and Olters, 2006) , a social planner solves an infinite-horizon utilitymaximization problem with an intertemporal budget constraint. The optimal policy would then be to set spending on a constant path, equal to the expected annuity value of oil wealth and non-oil revenue. Governments invest a certain fraction of their oil revenues in alternative forms of wealth (in this case, financial). These assets generate a rate of return from whichwhen oil reserves are depleted-the government can finance a primary deficit indefinitely.
The corresponding fiscal benchmarks simulated in this paper imply that the current fiscalpolicy stance of most SSA OPCs will need to be adjusted. Even on the basis of rather optimistic assumptions on key parameters, most SSA OPCs will not be able to maintain the current level of public expenditure. Relative to an average SSA OPC non-oil primary deficit of 27 percent of non-oil GDP in 2004-06, the corresponding estimates of a permanently sustainable deficit ranges between 11 percent (assuming the exploration of proven oil reserves) and 22 percent (assuming the exploration also of one-half of probable oil reserves as well as one-half of all proven and one-quarter of probable gas reserves).
For operational purposes, these benchmarks represent an indication of the degree to which fiscal positions will have to be adjusted. The implementation of a long-term fiscal-policy framework would be aided by the definition of a clear fiscal benchmarked, anchored in an appropriate definition of sustainability. This would provide policymakers, legislators, and civil society with a simple benchmark to distinguish sound and forward-looking policies from those designed only to address immediate demands. As the Maastricht fiscal-deficit criterion-with much less of an underlying economic foundation-has shown, such a benchmark can guide the public debate and, gradually, facilitate policy implementation.
The oil market has proven more volatile than other markets, and uncertainty regarding future economic conditions gives risk-averse policymakers additional precautionary motives for fiscal restraint in years of overall surpluses. At the same time, an appropriate investment strategy for net financial assets, which might imply changes to the institutional environment (especially for those oil producers with regional arrangements), could increase the permanently sustainable non-oil primary deficit by a considerable margin. In addition, given the additional risks posed by the natural resource curse, comprehensively discussed in the literature, and the fragility of the current institutional framework, governments in SSA OPCs need to pay particular attention to measures aimed at raising the quality of public expenditure so as to ensure adequate growth and social pay-offs. Governments have the tools at hands to raise the rate of return from public expenditure and, in so doing, foster non-oil growth and increase their fiscal space of maneuver (that is, the level of government expenditure that is consistent with long-term sustainability).
The analysis presented herein, while capturing critical elements, remains incomplete. One avenue for future research would involve relaxing the assumption that government expenditure is consumption without any effects on productivity and growth. A richer model would allow for different rates of return on financial, physical, and social investments. Future work could also emphasize that some of the rates of return on non-financial assets are under direct control of governments, which could be raised by taking measures to ensure the maximum quality of public investments within a given expenditure envelope.
A clearly defined medium-term policy path, paired with efforts at improving public financial management, can help to prevent a repetition of previous boom-bust cycles and advance socioeconomic development in countries, where large segments of the population have only benefited marginally from the countries' oil wealth. If SSA OPC governments realize at a sufficiently early stage that their policies are not sustainable and-to paraphrase Solow (1974a)-take defensive actions, they will help to steer the economy away from a bust toward macroeconomic stability, sustainable rates of economic growth, and accelerated rates of socioeconomic development. 
